10

Insight UROLOGY : Vol. 45 No. 1 January - June 2024

Original Article

Effect of implementation of Enhanced Recovery After Surgery
Protocol on elective open simple nephrectomy in urolithiasis

Krit Santanapipatkul', Sasiwalai Langaram’', Wilairak Laboonta’', Abhisit Sukjaem’

'Division of Urology, Department of Surgery, “Departmentof Anesthesiology, Loei Hospital, Loei, Thailand

Keywords:

ERAS protocol, elective
open simple nephrec-
tomy, urolithiasis

Corresponding author:

Abstract

Objective: To assess the impact of the implementation of an Enhanced Recovery After
Surgery (ERAS) protocol in elective open simple nephrectomy in urolithiasis patients.

Materials and Methods: Data from 43 patients were collated. Sixteen were in the
ERAS group and 27 in the pre-ERAS group, the division created by date of the
procedure. The ERAS protocol included preoperative education, standardized
perioperative care, early mobilization, and postoperative pain management.
Outcomes, including length of hospital stay (LOS), first flatus, first defecation,
complications, pain scores, creatinine level (Cr), glomerular filtration rate (GFR)
and associated costs, were compared.

Results: The ERAS group exhibited significantly lower total LOS (3.19+0.40 days
vs. 6.22+1.55 days, p < 0.001), earlier first flatus (1.19+0.40 days vs. 2.66+1.11 days,
p <0.001), first defecation (1.56+0.73 days vs. 3.11+1.28 days, p < 0.001), and lower
postoperative ileus rates (12.5% vs. 71.43%, p = 0.01) than the control group. Lower
pain scores at 1, 6, 24, and 48 hours post-surgery (p < 0.05) were also recorded in
comparison to the control group. No significant differences in Cr and GFR were
observed (p > 0.05). Although ERAS treatment costs were marginally lower, the
difference was not statistically significant (23,833+3731.48 Baht vs. 23,930+£3068.45
Baht, p = 0.927).

Conclusion: ERAS implementation in elective open simple nephrectomy for
urolithiasis reduces LOS, and postoperative pain, accelerates recovery of bowel
function, and allows quicker resumption of normal activities. These benefits come
without increased risk of readmission or complications, and without compromising
postoperative renal function. All these advantages may also result in cost savings.
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Introduction

Urolithiasis represents a significant health-
care burden worldwide. There are multiple ap-
proaches to the treatment of urolithiasis. One
such approach is nephrectomy, which is indicated
in patients with recurrent urinary tract infection,
pain, severe hydronephrosis, pyonephrosis and
fistula formation.'

Enhanced Recovery after Surgery (ERAS) is
a modern and evidence-based approach in the
field of medicine that aims to improve patient out-
come. Studies in ERAS have shown a decrease in
complications and hospital stays, improvements
in cardiopulmonary function, earlier return of
bowel function, and faster resumption of normal
activities. However, it does notlead to a reduction
in mortality or readmission.>”

ERAS was initially introduced by Professor
Kehlet and was successfully implemented in
colorectal surgery for the first time in 1997.’An
ERAS protocol, or fast-track surgery, can be
implemented using a multidisciplinary and
multimodal approach to reduce perioperative
and intraoperative stress responses and promote
the recovery of the function of various organs
following surgery.®

Currently, the ERAS approach is being
applied in association with various surgical
procedures including colonic surgery’, vascular
surgery'’, thoracic surgery'’, and urological
surgery.'*'¢ The ERAS approach has been imple-
mented in various aspects of urological surgery
including laparoscopic radical nephrectomy'?,
partial nephrectomy"’, radical cystectomy'*, lapa-
roscopic radical prostatectomy”’, and adrenalec-
tomy.'* However, there is limited research on the
successful application of ERAS in nephrectomy
procedures for patients with urolithiasis.

This research aims to investigate the impact
of an ERAS protocol on elective open simple
nephrectomy for urolithiasis.

Materials and Methods
Patients

This research is a retro to prospective cohort
study, meaning specifically that the data collec-
tion is divided into two periods: the retrospective
analysis of urolithiasis patients who underwent
elective nephrectomy at Loei Hospital from
February 2017 to June 2020 (Pre-ERAS group) and
the prospective study of urolithiasis patients who

underwent elective nephrectomy at Loei Hospital
from July 2020 to November 2023 (ERAS group).
A total of 43 urolithiasis patients were included
in the study, with 16 in the ERAS group and 27
in the Pre-ERAS group. Inclusion criteria were
individuals with severe kidney impairment due
to urolithiasis, those within the age range 18 to
80 years and who met the specific indications to
undergo open simple nephrectomy as elective
cases. Exclusion criteria included cases where
adjacent organ injury was discovered during
surgery and also cases with excessive bleeding
leading to unstable vital signs. This study received
approval from the Ethics Committee of Loei Hos-
pital (approval number: EC023/2564).

Open simple nephrectomy

All patients underwent open simple nephrec-
tomy using the retroperitoneal approach, with a
single surgeon carrying out all the cases. For each
patient, the anesthesiologist’s approach involved
a thorough assessment of the suitability of the
patient for the preferred method of anesthesia.
The primary choice was a combination of gen-
eral anesthesia and epidural block. However, if
an epidural block was found to be unsuitable for
a patient, the anesthesiologist opted for general
anesthesia and coordinated with the surgeon
to enable local infiltration of 0.25% Marcaine
around the surgical wound at the end of surgery.
Following general anesthesia, the patient was
positioned in the flank position, and after admin-
istration of antibiotic prophylaxis, the flank wall
was meticulously opened layer by layer. Dissec-
tion around the kidney was completed, allowing
the renal artery and vein to be exposed. The ureter
was identified. Following complete separation,
the kidney was then removed, and placement of
a retroperitoneal drain was considered.

Pre-ERAS management

The patients in this study received traditional
preoperative management, which included a 12-
hour preoperative fasting period, bowel prepa-
ration before surgery, and restriction from food
and fluids immediately post-surgery. Bed rest was
obligatory for the first 24 hours, and then there
was a gradual transition to a liquid diet and then
asoft diet, along with the initiation of ambulation.
Pain control involved administration of pain-relief
medication when patients experienced significant
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discomfort and requested it. Urinary catheters
were removed on postoperative day (POD) 2 or
3, or later if patients demonstrated good ambu-
lation. The drainage tube was removed when the
volume of drainage decreased to less than 50 ml
over three consecutive days.

ERAS management

Patients undergoing ERAS management
received guidance and had their questions ad-
dressed by nurses and physicians regarding the
rationale and practices associated with the ERAS
protocol. This approach aims to reduce anxiety
and uncertainties. Specifically, patients undergo
a 6-9 hour preoperative fasting period, with no
bowel preparation required. After surgery, if the
patient awakens well, they start a soft diet and
ambulation is initiated within 24 hours. Pain
management involves administration of epidural
analgesia or infiltration of the incision with local
anesthetic (in cases where intraoperative epidural
anesthesia is not performed) as needed when
patients experience significant pain and request
it. Removal of urinary catheters is planned on
POD 1, while drainage tubes will be removed on
POD 2 in cases where intraoperative drains are
used and when the drainage volume falls below
50 ml for one day.

Data collection, definitions, and primary
outcomes

General data collection included gender, age,
BMI, and any underlying medical conditions.
Stone-related data included any details about the
location of the stone, the history of stone treat-
ment, the causes of obstruction, and pathological
findings.

Surgical data covered the method of anesthesia
used, the duration of surgery, estimated blood loss
during the procedure, the use of drainage tubes,
and any intraoperative findings of abscesses in
the kidney.

The outcome data included the length of
hospital stay (LOS), comprising both total LOS
and postoperative LOS., the first date of ambula-
tion, the first instance of passing gas (first flatus),
the commencement of bowel movements (first
defecation), and the removal dates of urinary
catheters and drainage tubes. Data were collected
up to 2 weeks post-surgery and reported using
the Clavien-Dindo classification system.

Renal function, both preoperative and post-
operative, was evaluated by measuring creatinine
(Cr) levels and estimating the glomerular filtra-
tion rate (GFR) using the MDRD GFR equation.
Assessments were conducted on the date of admis-
sion and on POD 1.

Pain scores were recorded using the Visual
Analog Scale (VAS) at 1, 6, 24, and 48 hours post-
surgery, as assessed by nursing staff.

Lastly, total cost data was calculated covering
pertinent expenses, including laboratory tests,
imaging studies, medication, surgical costs, and
service charges.

Statistical analysis

For the statistical analysis, STATA version
14 was used to analyze categorical data, such
as gender and comorbidities, using counts and
percentages. Group differences were compared
using statistical tests, including Fisher’s exact test.
Continuous data, including age, BMI, operative
time, and estimated blood loss were analyzed
using mean values and standard deviation.
Group differences in normally distributed data
were analyzed using Independent t-tests, while
skewed continuous data were assessed using the
Mann-Whitney U test. A probability of p < 0.05
was used to indicate a statistically significant
difference.

Pain score parameters, including basal con-
dition pain scores and those measured at 1, 6,
24, and 48 hours postoperative, were analyzed
using Repeated Measured Analysis of Variance
tests to assess differences between the ERAS and
Non-ERAS groups. Pairwise post hoc tests were
conducted to compare differences in pain score
parameters between each group. A p-value <0.05
was considered statistically significant.

Results
Clinical features and surgical overview of
participants

Forty-three patients with urolithiasis who
underwent elective open simple nephrectomy for
urolithiasis were enrolled onto this study, with 27
cases in the Pre-ERAS group and 16 cases in the
ERAS group. The demographic data of the two
groups is shown in Table 2. The findings revealed
no statistically significant differences between
the groups regarding demographic data including
gender, age, body mass index (BMI), side, under-
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Table 1. The key differences between the Pre-ERAS and ERAS protocols are as follows in patients undergoing open

simple nephrectomy

Perioperative management

Pre-ERAS group

ERAS group

1. Patient education
procedures

2. Preoperative fasting
hr before surgery

3. Bowel preparation
and water

4. General anesthesia plan Balanced anesthesia

5. Standard anesthesia

6. Postoperative pain control

injection of morphine

7. Ileus prevention No

8. Postoperative activities

capability to do so
9. Urinary catheter removal POD 2-3
10. Drainage tube removal POD 4-5

Routine description of medical

Preoperative fasting starting 12

Preparation of bowel using soap

Intraoperative intravenous
opioids are utilized for pain

Intraoperative: intravenous
injection of fentanyl/pethidine
Postoperative: intravenous

Commencement of ambulation
based on the patient's individual

Routine description of medical procedures
and explanation of the ERAS program.
Promotion of its utilization is an essential
component of this program

Preoperative fasting starting 6-9 hr before
surgery

No bowel preparation

Balanced anesthesia in conjunction with the
consideration of using epidural analgesia

Utilization of short-acting opioids, prevention
of hypoxemia and hypothermia, maintaining
control over intraoperative blood glucose

and blood pressure, timely administration of
blood products

Intraoperative: epidural nerve block or
incisional infiltration, intravenous injection of
fentanyl/pethidine

Postoperative: epidural nerve block or
incisional infiltration, intravenous injection
of morphine

Gum chewing, early ambulation, bisacodyl
rectal suppository, and minimal opioid usage

Encouraging patient mobilization, starting
from sitting and standing, gradually
progressing to walking, once the patient
begins to wake

POD 1

If a drainage tube is inserted, it will be
removed on POD 2

11. Postoperative fluid infusion Patients receive 2,500 to 3,000 ml Controlled infusion with removal on POD1
of fluids daily for 3 to 4 days after

surgery

12. Postoperative eating

bowel movement

Provision of fluids and food on
POD 1 or until there are signs of

Initiation of a soft diet when the patient is
awake and alert

ERAS = enhanced recovery after surgery, POD = postoperative day

lying disease, history of previous surgery (ureter-
orenoscopy, open surgery urolithiasis), cause of
obstruction, and pathological findings.
Analgesia during surgery differed between
the Pre-ERAS and ERAS groups. In the Pre-ERAS
group, the sole analgesic procedure used was
general anesthesia, while in the ERAS group,
12 patients (75%) received general anesthesia
in combination with epidural analgesia, and 4
patients (25%) received general anesthesia in
combination with local analgesia. In terms of

intraoperative findings (including surgical du-
ration and estimated blood loss), there were no
statistically significant differences between the
two groups. Prophylactic drainage was utilized in
all cases within the Pre-ERAS group, while in the
ERAS group drainage was only used in 2 cases.

Comparison of renal function parameters
When comparing the preoperative and

postoperative Cr and GFR values between the

pre-ERAS and ERAS groups, no statistically
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Table 2. Demographic data and surgical overview of participants

Variables Pre-ERAS ERAS P-value
(n=27) (n=16)
n % n %
Sex 1.000*
Male 17 62.96 10 62.50
Female 10 37.04 6 37.50
Age (year) mean+SD 57.26 +10.42 58.63 +14.08 0.718®
<60 year 16 59.26 6 37.50 0.215*
>60 year 11 40.74 10 62.50
BMI (kg/m?) mean+SD 22.97 +4.17 21.49 +4.57 0.283¢
Side 0.526°
Right 17 62.96 8 50.00
Left 10 37.04 8 50.00
Underlying diseases
No 13 48.15 4 25.00 0.199°
Yes 14 51.85 12 75.00
Diabetes mellitus 6 42.86 4 33.33 0.781°
Hypertension 10 71.43 7 58.33 0.683*
Dyslipidemia 4 28.57 1 8.33 0.330°
Chronic kidney disease’ 6 42.86 5 41.67 1.000°
Chronic obstructive pulmonary disease 1 7.14 0 0.00 1.000°
Gouty arthritis 1 7.14 0 0.00 1.000°
Previous ureterorenoscopy 0 0.00 2 12.50 0.133¢
Previous open surgery 2 7.41 3 18.75 0.344*
Causes of obstruction
Ureteric calculi 15 55.56 6 37.50 0.347°
Staghorn stone 9 3333 7 43.75 0.530°
Renal pelvis stone 3 11.11 1 6.25 1.000°
Caliceal stone 0 0.00 2 12.50 0.133°
Pathology
Chronic pyelonephritis 24 88.89 14 87.50 1.000?
Xanthogranulomatous pyelonephritis 0 0.00 2 12.50 0.133¢
Squamous metaplasia 1 3.70 0 0.00 1.000*
Urothelial cancer 1 3.70 0 0.00 1.000?
Caseous granulomatous 1 3.70 0 0.00 1.000°
pyelonephritis
Anesthesia
General anesthesia 27 100.00 0 0.00 <0.001°
General anesthesia with epidural analgesia 0 0.00 12 75.00 <0.001°
General anesthesia with local analgesia 0 0.00 4 25.00 0.015°
Operative time (minutes) mean+SD 105.93 +31.16 12938  +51.15 0.068°
Intraoperative blood loss (ml) mean+SD 261.48 +323.20 343.75 £510.19 0.520°
Intraoperative pus present 6 22.22 5 31.25 0.719*
Prophylactic drainage 27 100.00 2 12.5 <0.001°

Statistical analysis was conducted using various tests: “Fisher’s exact, *Independent t-test, ‘Mann-Whitney U test
"Chronic kidney disease is defined by a glomerular filtration rate less than 60 ml/min/1.73 m® for at least 3 months."”
SD = standard deviation, ERAS = Enhanced Recovery After Surgery, BMI = body mass index

significant differences were found as shown in The study findings showed that patients in
Table 3. the ERAS group had a statistically significant
Postoperative outcomes and complications shorter Total LOS and postoperative LOS in
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Table 3. Comparison of renal function parameters

Cr level
Preoperative Cr (mg/dl)
Postoperative Cr (mg/dl)

GEFR level
Preoperative GFR (ml/minute/1.73 m?)
Postoperative GFR (ml/minute/1.73 m?)

1.12 0.41 1.21 0.54 0.541°
1.11 0.42 1.31 0.63 0.231°
72.72 23.17 70.23 27.50 0.752°
72.90 22.79 65.77 29.54 0.381°

Independent t-test

ERAS = Enhanced Recovery After Surgery, SD = standard deviation, Cr = creatinine, GFR = glomerular

filtration rate

Table 4. Comparison of outcome

Total LOS (day)
Postoperative LOS (day)
Ambulation (day)

First flatus (day)

First defecation (day)

Foley catheter removal (day)
drainage tube removal (day)
Cost (bath)

6.22 1.55 3.19 0.40 < 0.001¢
5.22 1.55 2.19 0.40 <0.001¢
1.59 0.64 1.13 0.34 0.010¢
2.66 1.11 1.19 0.40 <0.001¢
3.11 1.28 1.56 0.73 <0.001¢
2.93 1.44 1.25 0.45 0.001°
4.70 0.67 0.25 0.68 <0.001°
23,930 3068.45 23,833 3731.48 0.927¢

Statistical analysis was conducted using various tests: "Independent t-test, ‘Mann-Whitney U test
ERAS = Enhanced Recovery After Surgery, SD = standard deviation, LOS = length of stay

comparison to the pre-ERAS group. Addition-
ally, statistically significant faster ambulation,
and time to first flatus, and first defecation were
observed in the ERAS group when compared to
the pre-ERAS group.

Regarding Foley catheter removal, it was
found that the ERAS group had a statistically sig-
nificant shorter duration of Foley catheterization
compared to the pre-ERAS group.

In this study, two patients in the ERAS
group required the placement of drainage tubes,
and when compared to the pre-ERAS group, it
was found that the duration of drainage tube
placement was statistically significantly shorter
(Table 4).

With regard to complications, in both groups
only grade 1-2 complications occurred following
Elective Nephrectomy, and there was no statis-

tically significant difference in the incidence of
complications between the two groups. It was
observed that the incidence of ileus was statis-
tically significantly lower in the ERAS group
than in the Pre-ERAS group. However, urinary
retention occurred in 2 patients in the ERAS
group, while it was not observed in the Pre-ERAS
group. With regard to readmissions, one case was
recorded in the Pre-ERAS group, while there were
no readmissions in the ERAS group (Table 5).

Pain control

It was observed in the study that the ERAS
group had significantly lower pain scores at 1, 6,
24 and 48 hours in comparison to the Pre-ERAS
group (Table 6).
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Table 5. Comparison of complications

Complications
No
Yes

Grade
Grade 1
Grade 2

Hypotension and bradycardia

Acute urinary retention

Tleus

Fever

Attack of gout

Drug allergy

Urinary tract infection

Required blood transfusion

Number of PRC administered (units) mean+SD

Readmission
No
Yes

7 25.93 8 50.00 0.185°
20 74.07 8 50.00
11 55.00 4 50.00 1.000*
9 45.00 4 50.00
0 0.00 1 12.50 0.286"
0.00 2 25.00 0.074*
15 7143 1 12.50 0.010*
6 30.00 2 25.00 1.000°
1 5.00 0 0.00 1.000°
1 5.00 0 0.00 1.000*
7 33.33 0 0.00 0.142*
3 14.29 3 37.50 0.305*
133 +058 233 +0.58  0.101°
26 9630 16  100.00  1.000*
1 3.70 0 0.00

Statistical analysis was conducted using various tests, “Fisher’s exact, "Independent t-test

PRC = packed red cells, SD = standard deviation

Table 6. Comparison of pain scores

Pain score 1 hr 4.85+1.32  4.24-547 3.3841.96  2.57-4.18 0.0052°
Pain score 6 hr 5.67+2.04  4.94-6.40 2.75+1.57 1.80-3.70 <0.0001*
Pain score 24 hr 4.19+1.27 3.68-4.69  2.75+1.34  2.09-3.41 0.0011°
Pain score 48 hr 3.85+1.13 3.40-4.30 2.31+1.19  1.73-2.90 0.0001*

“Repeated measured ANOVA test

ERAS = Enhanced Recovery After Surgery, CI = confidence interval, SD = standard deviation,

hr = hour

Discussion

Urolithiasis is an area of public health con-
cern in Thailand, and Loei province, one of the
provinces in the north-eastern region of Thailand,
has a relatively high prevalence of the disease.'
Urolithiasis can lead to pain, infection, renal
failure, and even fatalities. Nephrectomy is one
of the most effective treatment approaches for
management of stone diseases.

Numerous research studies have shown the
effectiveness of a multidisciplinary approach in

implementing ERAS protocols, resulting in a re-
duction in the stress response, improved quality
of rehabilitation, and increased levels of patient
satisfaction. The key to the success of ERAS lies
in its structured approach, which comprises three
phases: preoperative, intraoperative, and postop-
erative. These strategies are tailored to individual
patients and emphasize various aspects, including
a reduction in preoperative fasting, multimodal
pain management, early oral intake, and early
ambulation."?
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At present, the appropriate perioperative
ERAS protocol is typically derived from the
framework of research studies conducted by expe-
rienced individuals, and subsequently tailored to the
unique clinical context. In practice, however, there
is a scarcity of research specifically addressing
ERAS Nephrectomy in patients with urolithiasis

In this study, laparoscopic nephrectomy was
not performed. This was due to the fact that patients
with urolithiasis often exhibit fibrotic and inflam-
matory processes extending to the renal hilum
and perirenal adipose tissue. These observations
are in line with the findings of the study, where
the majority of patients presented with chronic
pyelonephritis (80.8%). Consequently, the com-
plexity of performing laparoscopic procedures
in the urolithiasis population increases, and
complications associated with nephrectomy in
urolithiasis patients may occur more frequently
compared to those undergoing nephrectomy for
renal tumors.*

Pain management in nephrectomy offers
several modalities, including epidural analgesia,
patient-controlled analgesia systems (PCAS),
neuraxial techniques, transversus abdominis
plane (TAP) blocks, and others. Current research
suggests that a multimodal approach is frequently
employed.” In this study, researchers chose to
administer pain management through either epi-
dural nerve block or local anesthesia. The results
revealed superior pain control in the ERAS group
compared to the Pre-ERAS group, as illustrated
in Figure 1.

However, this study could not compare the
pain scores recorded between local analgesia and
epidural analgesia within the ERAS group, as
the sample sizes for such comparisons as these
were too small to calculate reliable statistical
significance.

The decision to place a retroperitoneal drain
after nephrectomy is not yet considered as part of
the standard of care and depends on the judgment
of the surgeon.”** In this study, insertion of a drain
was appropriate in approximately 12.5% of the
ERAS group, due to the presence of oozing blood.

In the ERAS group, the absence of the
placement of a retroperitoneal drain or the rapid
removal of the Foley catheters and retroperitoneal
drain (in cases where intraoperative drainage was
deemed necessary), in combination with effective
pain control, allowed patients in the ERAS group
to become ambulant earlier, resulting in a faster
return of normal bowel function. Patients in the
ERAS group experienced less abdominal disten-
sion and had faster recommencement of bowel
movement in comparison to the Pre-ERAS group.
Asaresult, patients in the ERAS group had short-
er lengths of stay, both total and postoperative,
when compared to the Pre-ERAS group. This
finding aligns with reports from prior research
that applied the ERAS protocol for nephrectomy
in various conditions, including renal cell carci-
noma and transplantation.*>?¢

In addition, when analyzing complications
related to ERAS nephrectomy, there were no
statistically significant differences between the
two groups. However, it was noted that the in-
cidence of ileus was lower in the ERAS group
This observation can be attributed to the ERAS
protocol in this study, which involved early am-
bulation, minimal opioid usage, the utilization of
gum chewing® and bisacodyl rectal suppository.*®
However, complications associated with epidural
analgesia were observed in the ERAS group,
including acute urinary retention, hypotension
and bradycardia.”* Nevertheless, the incidence
did not show a statistically significant increase
in comparison to the pre-ERAS group.

Comparisons of Pain Scores between the groups

3 i e Group
i 7 Pre-ERAS
p=s mn
S < --== ERAS
» _
= e}
a7 i

w0 : o aul e

o - -

1 6 24 48
Hours

Figure 1. Comparison of Pain Scores at 1, 6, 24, and 48 Hours between Pre-ERAS and ERAS groups.
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ERAS implementation did not have a signifi-
cantimpact on renal function, as assessed by pre-
and post-operative Cr and GFR. This finding is in
alignment with the results of previous research.”

In terms of costs, it was observed that there
were lower costs associated with the ERAS group
in comparison to the Pre-ERAS group, although
the cost difference was not statistically significant.
This is attributed to the fact that, even though
the implementation of ERAS reduces inpatient
hospitalization costs, it is associated with ad-
ditional resource utilization, such as the cost of
performing epidural nerve blocks and increased
medication expense.

Conclusions

The implementation of ERAS in elective
open simple nephrectomy for urolithiasis sig-
nificantly reduces LOS, and postoperative pain,
and results in earlier return of bowel function,
faster resumption of normal activities and may
result in cost savings without increasing the risk
of readmission or complications, and without
compromising postoperative renal function.

Conflicts of Interest
The authors declare no conflicts of interest.

References

1. Zelhof B, McIntyre IG, Fowler SM, Napier-Hemy
RD, Burke DM, Grey BR. Nephrectomy for benign
disease in the UK: Results from the British Associa-
tion of Urological Surgeons nephrectomy database.
BJU Int 2016;117:138-144.

2. Eskicioglu C, Forbes SS, Aarts MA, Okrainec A,
Mcleod RS. Enhanced recovery after surgery (ERAS)
programs for patients having colorectal surgery: a
meta-analysis of randomized trials. ] Gastrointest
Surg 2009;13:2321-9.

3. Lassen K, Soop M, Nygren ], Cox PBW, Hendry PO,
Spies C, et al. Consensus review of optimal perioper-
ative care in colorectal surgery: Enhanced Recovery
After Surgery (ERAS) Group recommendations.
Arch Surg 2009;144:961-9.

4. Varadhan KK, Neal KR, Dejong CHC, Fearon KCH,
Ljungqvist O, Lobo DN. The enhanced recovery
after surgery (ERAS) pathway for patients under-
going major elective open colorectal surgery: a
meta-analysis of randomized controlled trials. Clin
Nutr 2010;29:434-40.

5. GrecoM, Capretti G, Beretta L, Gemma M, Pecorelli
N, Braga M. Enhanced recovery program in col-

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

orectal surgery: a meta-analysis of randomized
controlled trials. World J Surg 2014;38:1531-41.
Kehlet H. Multimodal approach to control post-
operative pathophysiology and rehabilitation. Br ]
Anaesth 1997;78:606-17.

Kehlet H, Mogensen T. Hospital Stay of 2 Days After
Open Sigmoidectomy With a Multimodal Rehabil-
itation Programme. Br ] Surg 1999;86:227-30.
Ljungqvist O, Scott M, Fearon KC. Enhanced recov-
ery after surgery: a review. JAMA Surg 2017;152:
292-8.

Lohsiriwat V. Enhanced recovery after surgery vs
conventional care in emergency colorectal surgery.
World J Gastroenterol 2014;20:13950-5.

Podore PC, Throop EB. Infrarenal aortic surgery
with a 3-day hospital stay: A report on success with
a clinical pathway. ] Vasc Surg 1999;29:787-92.
Tovar EA, Roethe RA, Weissig MD, Lioyd RE, Patel
GR. One-day admission for lung lobectomy: an
incidental result of a clinical pathway. Ann Thorac
Surg 1998;65:803-6.

Lau CS, Chamberlain RS. Enhanced recovery after
surgery programs improve patient outcomes and re-
covery:a meta-analysis. World ] Surg 2017;41:899-913.
Di DR, Mohammed A, Rawlinson A, Doug-
las-Moore J, Beatty J. Enhanced recovery protocols
in urological surgery: a systematic review. Can ]
Urol 2015;22:7817-23.

Cerantola Y, Valerio M, Persson B, Jichlinski P,
Ljungqvist O, Hubner M, et al. Guidelines for periop-
erative care after radical cystectomy for bladder can-
cer: enhanced recovery after surgery (ERAS®) society
recommendations. Clin Nutr 2013;32:879-87.

Xu Y, Liu A, Chen L, Huang H, Gao Y, Zhang C,
et al. Enhanced Recovery After Surgery (ERAS)
Pathway Optimizes Outcomes and Costs for Mini-
mally Invasive Radical Prostatectomy. ] Int Med Res
2020;48:300060520920072.

Rockall TA, Demartines N. Laparoscopy in the era
of enhanced recovery. Best Pract Res Clin Gastro-
enterol 2014;28:133-42.

Levey AS, Eckardt K, Tsukamoto Y, Levin A, Coresh
], Rossert J, et al. Definition and classification of
chronic kidney disease: A position statement from
Kidney Disease: Improving Global Outcomes (KDI-
GO). Kidney Int 2005;67:2089-100.
Santanapipatkul K, Jantakun W, Tanthanuch M.
Urinary tract stone analysis in Loei province. Thai
J Urol 2019;40:9-18.

Altman AD, Helpman L, McGee ], Samouélian V,
Auclair MH, Brar H, et al. Enhanced Recovery After
Surgery: Implementing a New Standard of Surgical
Care. CMAJ 2019;191:E469-75.



Insight UROLOGY : Vol. 45 No. 1 January - June 2024

19

20.

21.

22.

23.

24.

Tang M, Dong H, Shao P, Li J, Wang Z, Liu B. The
clinical application of enhanced recovery after
surgery protocol in perioperative period of laparo-
scopic nephron sparing surgery. TranslAndrol Urol
20205;9:1566-71.

Yildiz G, Kili¢ O, Batur AF, Akand M. Challenges
in laparoscopic simple nephrectomy of non-func-
tioning kidneys due to urolithiasis. ] Urol Surg 2021;
8:54-8.

Thiyagarajan UM, Bagul A, Nicholson ML. Pain
management in laparoscopic donor nephrectomy:
areview. Pain Res Treat 2012;2012:201852.
Celasin H, Kocaay AF, Cimen SG, Celik SU, Ohri
N, Sengiil §, et al. Surgical drains after laparoscopic
donor nephrectomy: needed or not? Ann Transplant
2020;25:€926422.

Hughes P, Chandra L, Lunawat R, Cartledge J. “Tube-
less’ nephrectomy: Routine omission of indwelling
catheters and abdominal drains and impact on
patient outcomes. J Clin Urol 2017;10:117-23.

25.

26.

27.

28.

Chen S, He Z, Yao S, Xiong K, Shi ], Wang G, et al.
Enhanced recovery after surgery protocol optimizes
results and cost of laparoscopic radical nephrectomy.
Front Oncol 2022;12:840363.

Kuo PC, Johnson LB, Sitzmann JV. Laparoscopic
donor nephrectomy with a 23-hour stay: a new
standard for transplantation surgery. Ann Surg 2000;
231:772-9.

Li§, Liu Y, Peng Q, Xie L, Wang J, Qin X. Chewing
gum reduces postoperative ileus following abdomi-
nal surgery: a meta-analysis of 17 randomized con-
trolled trials. ] Gastroenterol Hepatol 2013;28:1122-
32.

Wiriyakosol S, Kongdan Y, Euanorasetr C, Wacha-
rachaisurapol N, Lertsithichai P. Randomized con-
trolled trial of bisacodyl suppository versus placebo
for postoperative ileus after elective colectomy for
colon cancer. Asian ] Surg 2007;30:167-72.



